Abstract. This paper is concerning the commutators generated by the multilinear singular integral with rough kernels and BMO functions. The boundedness of the multilinear commutators T b ( f ) is established on the Morrey-Herz space by using the JohnNirenberg inequality.
Introduction
Let K(x,y 1 ,··· ,y m ) be a locally integrable function defined away from the diagonal x = y 1 = ··· = y m in (R n ) m+1 . We assume K satisfies the follow size condition |K(x,y 1 ,··· ,y m )| ≤ A (|x−y 1 |+|x−y 2 |+···+|x−y m |) mn (1.1) for some A > 0 and all (x,y 1 ,··· ,y m ) with x = y j for some j. Let
be the m-linear operator with the kernel K defined by
K(x,y 1 ,··· ,y m ) f 1 (y 1 ) f 2 (y 2 )··· f m (y m )g(x)dy 1 dy 2 ···dy m dx, (1.2) where f 1 , f 2 ,··· , f m ,g ∈ S(R n ) and m j=1 supp( f j )∩supp(g) = ∅. The j-th transpose T * ,j of T is defined by
where f 1 , f 2 ,··· , f m ,g∈S(R n ). It is easy to check that the kernel K * ,j of T * ,j is related to that K of T via the identity K * ,j (x,y 1 ,··· ,y j−1 ,y j ,y j+1 ,··· ,y m ) = K(y j ,y 1 ,··· ,y j−1 ,x,y j+1 ,··· ,y m ).
The operator {A t } t>0 are assumed to be associated with kernels a t (x,y) in the sense that for any f ∈ L p (R n ) with 1 < p < ∞ A t f (x) = t } t>0 with kernels a (i) t (x,y) that satisfy condition (1.3) and (1.4) with constants s and η, and there exist kernels K (i) t (x,y 1 ··· ,y m ) such that
, and exist a function φ ∈ C(R), with suppφ ⊂ [−1,1] and a constant ε > 0 such that for every j = 0,1,··· ,m and every i = 1,2··· ,m, we have
for some A > 0, where t 1/s ≤ |x−y i |/2. Assumption 1.2. Assume that there exist operator {B t } t>0 with kernels b t (x,y) that satisfy conditions (1.3) and (1.4) with constants s and η and also that there exist kernels K 0 t (x,y 1 ,··· ,y m ) such that the representation is valid
where the function φ is the same as in Assumption 1.1, 2t 1/s ≤ max 1≤i≤m |x−y i |, and
where 2t 1/s ≤ min 1≤i≤m |x−y i |. Furthermore, we assume
The study of the multilinear singular integral operator goes back to the study Coifman and Meyer [1] and those operator with kernels satisfying the standard Calderón-Zygmund smoothness conditions. In [2] , Pérez-Torres proved the sharp maximal function estimates for the multilinear singular integrals. Further more results see also [3] [4] [5] [6] [7] [8] [9] [10] . In 2009, Gong-Li obtained the weighted boundedness for this operators under some assumptions [8] .
Let
Now, the multilinear commutators of the multilinear singular integral operator T and b to be defined by
where
The multilinear commutators have also been studied by many authors, i.e., see [4, 9, 10] . In this paper, we shall study the boundedness of the multilinear commutators T b ( f 1 , f 2 ,··· , f m )(x) with rough kernel on the homogeneous Morrey-Herz spaces.
Before to state our main results, we recall the definition of Morrey-Herz spaces. Let
Suppose α∈R, 0< p,q<∞, and λ ≥ 0, then the homogeneous Morrey-Herz spaces MK
In [6] , we proved the following theorem.
), then under Assumptions 1.1 and 1.2, T is bounded from MK
Under Assumptions 1.1 and 1.2 above, Duong-Gong-Grafakos-Li-Yan [7] proved the the multilinear singular integral operator T defined as in ( [8] obtained that the multilinear commutator
is also bounded in the weighted Lebesgue spaces, that is, there exists a constant C > 0 such that
The main result of this paper can be stated as follows. 
(1.8) 
By using (1.6), we have
and
First we estimate the term I 1 . Noting that |x−y 1 | ∼ |x| and |x−y 2 | ∼ |x| as x ∈ A k , y 1 ∈ A i , y 2 ∈ A j and i, j ≤ k−2, we have
Similar to J 3 , we have
Therefore, we have Firstly, for I 11 , we have by using Theorem 1.1 and John-Nirenberg' lemma on BMO functions,
.
With a similar argument to I 11 , we have
It remains to estimate I 13 and I 16 . Noting that λ=λ 1 +λ 2 , α=α 1 +α 2 , and 1/q 1 +1/q 2 =1/q, by the John-Nirenberg' lemma on BMO functions, we have
In what follows, we estimate J 11 and J 12 . Hence, as α 1 < n(1−1/q 1 )+λ 1 , we have
Similarly, we have
. Therefore,
Thus, with a similar argument for I 13 , we can obtain that
Therefore, we have
Now let turn to estimate for I 2 . Noting that when x ∈ A k , y 1 ∈ A i , y 2 ∈ A j and |x−y 1 | ∼ |x|, we have
Thus, similar to J 3 , we have
Therefore,we obtain that With a similar argument to that of I 11 and I 12 , we have
Let's turn to estimate the term I 23 . Noting that λ = λ 1 +λ 2 , α = α 1 +α 2 , 1/p 1 +1/p 2 = 1/p, and 1/q 1 +1/q 2 = 1/q, by the John-Nirenberg' lemma on BMO functions, we have
Similar to J 11 ,we have
It remain to estimate J 22 . We have Therefore, we obtain that
With a similar argument for J 61 and J 62 to that of J 11 and J 32 , we can obtain that
